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import sys

# rounds to integer, 0.2->0, 0.8->1
def round int(x):
return ((10*(x + 0.5)) // 10)

from pylab import *

# create time vector, with sampling frequency 10,000, with even number of samples
t = arange(0, 1.0001, 1.0/10000)

# create the signal as a equally weighted sum of harmonics at with £ = 100, 600,
700 and 800

s = sin(1*2*pi*100*t) + sin(6*2*pi*100*t) + sin(7*2*pi*100*t) + sin(8*2*pi*100*t)
# normalize the signal and plot

s = s / max(abs(s))

plot(s[300:6007)

xlabel ("time'); ylabel('original signal');

show ()

# shift to positive, re-normalize and scale up by 278-1
sa = ((s + 1)/2)*(2**3-1)

# quantize, remove decimals, and plot signal and error
sq = round int(sa)

plot(sg[300:6007)

plot(sg[300:600]-sa[300:600], 'red")

xlabel ('time'); ylabel ('quantised signal / error');
show ()

ft = fft(s)/len(s)

plot (20*1ogl0(abs(ft)))

xlabel (' frequency'); ylabel('signal FET [dBR]");
show ()

ft = fft(sq)/len(sq)

plot (20*1ogl0 (abs(ft)))

xlabel ('frequency'); ylabel('quantised signal FET [dB]");
show ()

# FIR filter coefficients as given by http://www.arc.id.au/FilterDesign.html
b=array ([
0.000685,
.002825,
.006690,
.012355,
.019402,
.0269114,
.033645,
.038324,
.040000,
.038324,
.033645,
.0269114,
.019402,
.012355,
.006690,
.002825,
0.00068517)
plot (b)
xlabel ('n'); ylabel('coefficients b[n]");
show ()

loNoNoNoloNoRoNoNololNolelNolNelNo]

# normalize coefficients for a more accurate gquantisation
ba = b / max(b) # coefficients happened to be all positive
# scale up by 278-1

bas = ba* (2**3-1)
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# quantize, remove decimals, and plot

bg = round int (bas)

plot (bq)

plot (bg-bas, 'red')

xlabel ('n'"); ylabel ('quantised coefficients bgl[n] / error');
show ()

# initialize registers and outputs to zero (float, integer)
r=[0, O, O, O, O, O, O, O, O, O, O, O, O, O, 0, O]

ri=[0O, 0, O, O, O, 0, 0, 0, 0, O, O, O, O, 0O, 0, O]

y=[0] * len(t)

yi=[0] * len(t)

for n in xrange (0, len(t)):
yIn] = s[n]*b[0] + r[0]1*b[1] + r[11*b[2] + r[2]1*b[3] + r[3]1*b[4] + r[4]1*b[5] +
r[5]1*b[6] + r[6]l*b[7] + r[7]1*b[8] + r[8]1*b[9] + r[9]1*b[10] + r[10]1*b[11] + r[1l1l
1*b[12] + r[12]1*b[13] + r[13]1*b[14] + r[14]1*b[15] + r[15]*b[16]

r[l14] = r[13]
r[13] = r[12]
r[12] = r[11]
r[l11] = r[10]
r[10] = r[9]
r[9] = r[8]
r[8] = r[7]
r[7] = r[o6]
r[6] = r[5]
r[5] = r[4]
r[4] = r[3]
r[3] = r[2]
r[2] = r[1]
r[l] = r[0]
r[0] = s[n]

yi[n] = sq[n]*bg[0] + ri[01*bqg[l] + ri[ll*bgl[2] + ri[2]*bg[3] + ri[31*bqgl[4] +
ri[41*bq[5] + ri[5]1*bq[6] + ri[6]1*bq[7] + ri[71*bq[8] + ri[8]1*bq[9] + ri[9]*bgl
10] + ri[10]1*bg[ll] + ri[l111*bq[12] + ri[12]1*bq[13] + ri[13]*bg[l4] + ri[l4]*bg
[15] + ri[15]*bq[16]

ri[l4] = ri[13]
ri[l13] = ri[l2]
ri[12] = ri[11]
ri[l1] = ri[10]
ri[10] = ri[9]
ri[9] = ri[8]
ri[8] = ri[7]
ri[7] = ri[6]
ri[6] = ri[5]
ri[5] = ri[4]
ri[4] = ri[3]
ri[3] = ri[2]
ri[2] = ri[l]
ri[l] = ri[0]
ri[0] = sqgln]

# plot outputs (float, integer)
plot(y[300:6007)

xlabel ('time'"); ylabel('filtered signal');
show ()

plot(yi[300:6007)
xlabel ('time'); ylabel('g-filtered signal');
show ()

# post process the g-filtered signal
yi = array(yi)

# scale back down

yis = (yi*max(b)*2)/ ((2*%*8=1)**2)



127 # shift down

128 middle = (max(yis) + min(yis[400:1))/2

129 yg = yis-middle

130 plot(yg[300:6007)

131 plot(yg[300:600]1-y[300:600], 'red")

132 xlabel ('time'); ylabel('processed g-filtered signal / error');
133 show ()

134

135 # plot FFT of filtered signal (float, integer)

136 ft = fft(y)/len(y)

137 plot (20*1ogl0 (abs(ft)))

138 xlabel ('frequency'); ylabel('filtered signal FET [dB]');
139 show ()

140

141 ft = £ft(yq)/len(yq)

142 plot (20*1ogl0 (abs(ft)))

143 xlabel ('frequency'); ylabel('g-filtered signal FET [dB]");
144 show ()

145

146 sys.exit ("end")



